J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 259 780 B1 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of patent specification: 24.03.93 © Int. CI. 5 : C1 2P 21/02, C1 2P 1 /06, 

C07G 11/00, //(C12P1/06, 

© Application number: 87112861.7 C12R1 :045,C12P21 :02, 

^ C12R1:045) 
© Date of filing: 03.09.87 ' 

The file contains technical information submitted 
after the application was filed and not included in 
this specification 



© Method for selectively increasing the ratio of single major components of antibiotic A/16686 
complex. 



© 


Priority: 11.09.86 GB 8621911 


Columbus, Ohio, US; S. OMURA et al.: 






"Byconversion and biosynthesis of 


© 


Date of publication of application: 


16-membered macrolide antibiotics. XXIX. Ef- 




16.03.88 Bulletin 88/11 


fect of ammonium ion, inorganic phosphate 






and amino acids on the biosynthesis of 


© 


Publication of the grant of the patent: 


protylonolide, a precursor of tylosin 




24.03.93 Bulletin 93/12 


aglycon", & J. ANTIBIOT. 1984, 37(5), 494-502 


© 


Designated Contracting States: 


@ Proprietor: GRUPPO LEPETIT S.p.A. 




AT BE CH DE ES FR GB GR IT LI LU NL SE 


Via G. Murat 23 






1-20159 Milano(IT) 


© 


References cited: 


@ Inventor: Lancini, Giancarlo 




EP-A- 0 204 179 






4, Via Vittadini 




CHEMICAL ABSTRACTS, vol. 101, no. 5, 30th 


1-27100 Pavia(IT) 




July 1984, page 407 abstract no. 371 67q, Co- 


Inventor: Antonini, Piero 




lumbus Ohio, US; B. CAVALIERI et al.: 


75, Via Mazzlni 




"A-16686, a new antibiotic from ac- 


1-20010 Arluno(IT) 




tinoplanes. I. Fermentation, isolation and 


Inventor: Borghi, Angelo 




preliminary physicochemical characteris- 


36, Via Pierluigi da Palestrina 




tics", & J. ANTIBIOT. 1984, 37(4), 309-17 


1-20124 Milano(IT) 




CHEMICAL ABSTRACTS, vol. 101, no. 7, 13th 






August 1984, page 318, abstract no. 51459t, 





ffi 
o 

00 

o 

W 
CM 



LU 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 

(3. 10/3.5x/3.0. K 



EP 0 259 780 B1 



Description 

Antibiotic A/16686 is a depsipeptidic substance isolated from a culture of Actinoplanes sp. ATCC 33076. 
This substance, which is mainly active against gram positive bacteria, has been described in U.S. 
5 patent 4,303,646 together with the process for obtaining it and the corresponding pharmaceutical composi- 
tions. 

It was then found that three closely related components could be isolated from antibiotic A/16686 which 
were named factor Ai , A 2 and A 3 . Factor A 2 is the component obtained in a preponderant amount and is 
the most relevant for the biological activity, while factors Ai and A 3 are obtained in a minor amount. These 
70 substances as well as their preparation and uses are described in U.S. patent 4,427,656. 

Due to the increasing development of tolerance and even resistance to current antibiotic treatments, the 
need for new antibiotic substances is still high. 

Particularly desirable are antibiotics in single isolated form or complex with very well defined and 
standardized composition. 

75 One object of the invention is therefore a method for selectively enhancing the production of factors A 2 
and/or A3 of antibiotic A/16686 either to isolate these single components or to enrich the complex in one or 
both of the above components, which comprises adding an appropriate precursor of the desired antibiotic 
factor to an A/16686 producing culture duiing fermentation. 

According to the method of the invention, it is in fact possible, for instance, to modulate the ratio of the 

20 single major components of antibiotic A/16686 complex in large scale industrial fermentation. This method 
therefore represents a useful tool to adjust the composition of the final product to adhere to standard 
specifications. 

Moreover, by following the procedure of the invention it is also possible to obtain, directly from the 
fermentation mass of the producing strain, a crude product very rich in antibiotic A/16686 factor A 2 which 

25 can then be isolated in a pure form with higher yields and less time consuming steps. 

The appropriate precursor for increasing the ratio of factor A2 in antibiotic A/16686 complex is selected 
from leucine, its salts with acids and bases which are non-toxic to the producing microorganism, isovaleric 
acid, its salts with bases which are non-toxic to the producing microorganism, its esters with mono- and 
poly-hydroxy lower alkanols, alpha-keto-isocaproic acid, its salts with bases which are non-toxic to the 

30 producing microorganism, its esters with mono- and poly-hydroxy lower alkanols, isoamyl alcohol and its 
esters with acids which are non-toxic to the producing microorganism. 

The appropriate precursor for increasing the ratio of factor A3 in antibiotic A/16686 complex is selected 
from valine, its salts with acids and bases which are non-toxic to the producing microorganism, alpha-keto- 
isovaleric acid, its salts with bases which are non-toxic to the producing microorganism, its esters with 

35 mono- and poly-hydroxy lower alkanols, isobutyric acid, its salts with bases which are non-toxic to the 
producing microorganism, its esters with mono- and poly-hydroxy lower alkanols, isobutanol and its esters 
with acids which are non-toxic to the producing microorganism. 

Salts with bases which are non-toxic to the microorganism are salts wherein the type and concentration 
of the given cation is such that it does not impair either the growth of the microorganism culture or the 

40 production of the desired antibiotic substance to a considerable extent at the concentration employed in the 
fermentation mass. Examples of said cations are those from alkali metals and alkaline earth metals such as 
sodium, potassium, calcium or magnesium, as well as those from amines, such as ammonium, primary, 
secondary or tertiary (C1 -C4 )alkyl ammonium and hydroxy(Ci -C*)alkyl ammonium. Preferred salts are those 
with sodium, potassium or ammonium ions. 

45 Examples of salts with acids which are non-toxic to the producing microorganism, i.e. salts with acids 
which do not either impair considerably the growth of the microorganism culture or the production of the 
desired antibiotic substance, at the concentration at which they are present in the fermentation mass, are 
salts with preferably mineral acids such as hydrochloric acid, even if also organic acids may, in some 
instances, be present. 

50 Esters of an appropriate precursor as defined above with mono- and poly-hydroxy lower alkanols are 
esters with (C1 -Cs)alkanols with 1, 2, 3, 4, 5 or 6 hydroxy functions per molecule. When (C1 -C+)alkanols are 
used, thev must be different from those which act as precursors for the other antibiotic factor (i.e. isobutanol 
or isoamyl alcohol) unless concomitant increase of both factors is desired. 

Preferred examples of poly-hydroxy alkanols are glycerol and propylene glycol. 

55 When the lower alkanol may be present in different enantiomeric and epimeric forms, in the present 
description and claims, each single form separately as well as the mixture of said single forms in any 
proportion is intended. 
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Esters of an appropriate hydroxy containing precursor as defined above which are non-toxic to the 
microorganism are (C2-C22>alkanoyl esters wherein the type and concentration of the alkanoyl moiety in the 
fermentation medium is such that it does not impair the growth of the microorganism culture or the 
production of the desired antibiotic substance to a considerable extent. In general, straight chain (C2-C4)- 
5 alkanoyl esters are preferred. 

An antibiotic A/16686 producing culture is a culture of a strain like Actinoplanes sp. ATCC 33076, or a 
producing mutant or variant thereof, which is capable, upon cultivation, of producing recoverable amounts of 
antibiotic A/16686. 

The method of the invention includes cultivating an antibiotic A/16686 producing culture in an aqueous 
io nutrient culture medium containing an assimilable source of carbon, an assimilable source of nitrogen and 
inorganic salts under the usual conditions known for the cultivation of Actinoplanes in general and for the 
A/16686 producing ones in particular (c.f. U.S. 4,303,646, cited above), and adding an effective amount of 
the appropriate precursor to selectively enhance the production of antibiotic A/16686 factor A 2 and/or factor 
A 3 . 

75 The appropriate precursor may be added to the fermentation in a continuous or discontinuous way 
during fermentation or may be added to the cultivation medium before fermentation. It may be added 
directly, if suitably fluid at the fermentation temperature, or it may be added as a solution, suspension or 
emulsion, and preferably it is an aqueous solution or suspension. 

An "effective amount" of the appropriate precursor means an amount of precursor as defined above 

20 which, when added to the fermentation, gives a concentration of a selective precursor sufficient to produce 
the selective increase of the specific factor of antibiotic A/16686, without causing toxic effects to the 
growing culture of the producing microorganism. 

The rate of addition of the precursor must be high enough to increase the yield of the desired factor to 
a considerable or optimum extent without however producing a toxic effect on the fermentation. 

25 In general, it may be useful to feed an effective amount of the appropriate precursor in continuous or 
portionwise during the production stage of the fermentation. 

Following fermentation, if desired, antibiotic A/16686 complex or the single factor A 2 or A3 can be 
recovered according to the known procedures or obvious modifications thereof. 

The nutrient fermentation media suitable for the fermentation of the A/16686 producing strain which can 

30 be used in the method of the invention, usually contain: a suitable carbon source which, for instance, may 
be selected from sugars (e.g. glucose, sucrose, maltose), polysaccharides (e.g. starch, dextrane), polyal- 
cohols (e.g. glycerol, propylene glycol); suitable nitrogen sources which, for instance, may be selected from 
ammonium salts, asparagine, peanut meal, soybean meal, meat extract, tryptone, peptone, yeast 
hydrolyzate, yeast extract and corn steep liquor; and inorganic salts. Among the inorganic salts which can 

35 be incorporated in the culture media there are the customary soluble salts capable of yielding sodium, 
potassium, iron, zinc, cobalt, magnesium, calcium, ammonium, chloride, carbonate, sulphate, phosphate, 
nitrate and the like ions. 

Ordinarily, the antibiotic-producing strain is pre-cultured in a shake flask, then the culture is used to 
inoculate jar fermentors for production of substantial quantities of the antibiotic substances. The medium 
40 used for the pre-culture can be the same as that employed for larger fermentations, but other media can 
also be employed. 

The fermentation is carried out for a time varying from 50 to 150 hours under submerged aerobic 
conditions at a temperature between 25 *C and 35 *C, preferably between 27 °C and 33 * C. The addition of 
the selectively effective amount of appropriate precursors can be made to the fermentative media before 
45 inoculation of the producing strain, however, it is preferably made 24 to 48 hours after the fermentation is 
started. The addition may be made in one or several portions or in a continuous way. 

According to a typical experiment embodying this invention, a culture of the A/16686 producing strain, 
maintained on oat-meal agar slants, is inoculated into a flask containing 100 ml of a vegetative medium. 
After 36 hours, samples of the culture (5 milliliters) are used to inoculate a series of fermentation flasks 
50 containing 100 ml of fermentative medium. After 24 to 48 hours of fermentation, the selectively effective 
amount of precursor is added as appropriate. If concomitant increase of two factors of A/16686 complex is 
desired, the two appropriate precursors are added to the same fermentation flask. The fermentation is 
continued for additional 60 to 150 hours, then the fermentation cake is removed and samples of tne broth 
are analyzed by HPLC. 
55 The recovery of the antibiotic substances may be carried out as known in the art. 

For veterinary application, the whole fermentation cake or concentrated broth can be used. 
The addition of the precursor to the fermentation is such that it does not affect considerably its 
predetermined pH range. Thus, for instance, when free acid precursors are added directly to the medium, 
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the pH is maintained under control by buffering the medium or by immediate neutralization with bases 
which are non-toxic to the microorganism. 

When the precursor to be added is an aminoacid, it may be supplied to the fermentation as an aqueous 
solution of its salts with acids or bases which are non-toxic to the producing microorganism, e.g. 
5 hydrochlorides and sodium salts, even if in many instances the aminoacid may conveniently be added as a 
solution of the "internal salt". Both racemic mixtures and optically active isomers can be used as 
precursors. 

However, in general, the addition of the L-form gives higher yields than the corresponding D-form. 
A preferred embodiment of the process of this invention is therefore represented by the use of the L- 
ro form of the aminoacid precursor for enhancing the concentration of factor A3 (L-valine, a salt or an ester 
thereof), and/or factor A2 (L-leucine, a salt or an ester thereof) of antibiotic A/16686 complex. According to 
this preferred embodiment, it is also possible to increase the percentage of factor A 2 in the fermentation 
product over 80% of the complex. 

With lower alkanoic acid precursors (isobutyric acid, isovaleric acid, alpha-keto-isovaleric acid, and 
75 alpha-keto-isocaproic acid) the addition may be made through an aqueous solution of their salts with non- 
toxic bases; ammonium and sodium salts are usually preferred. 

When esters of the above lower alkanoic acids and unsaturated fatty acids with mono-hydroxy lower 
alkanols are employed as precursors, said esters are usually derived from methanol, ethanol and propanol, 
although ester with C4-C6 alkanols may also be employed. In this case, the C^-Cs alkanol must be different 
20 from that which may act as precursor for the other factor, (isobutanol or isoamyl alcohol), unless 
concomitant increase of the other factor is desired. 

Alkanol precursors such as isobutanol and isoamyl alcohol are usually added as such to the fermenta- 
tion. However, they can be supplied also as esters of acids which are non-toxic to the microorganism. 
These acids must be different from those which may act as precursors for the other A/16686 factor unless 
25 concomitant increase of the other factor is desired. Usually, esters with linear (C2-C4) alkanoic acids such 
as acetic, propionic and butyric acid are preferred. 

The "selectively effective amount" to be added to the fermentation medium according to this invention 
depends on the type of precursor. Usually, with the esters of the lower alkanoic acids (isobutyric acid, 
isovaleric acid) amounts that yield a concentration of the acid into the fermentation medium ranging 
30 between 0.1 g/l and 5 g/l are employed, with the range between 0.1 g/l and 1 g/l being preferred. With lower 
alkanols (isobutanol, isoamyl alcohol) or their esters with acids which are non-toxic to the microorganism, 
amounts that yield a concentration of the alcohol ranging between 0.5 g/l and 5 g/l are usually employed, 
with the range between 1 g/l and 2 g/l being preferred. 

With the aminoacids (valine, leucine) and the keto-acids (alpha-keto-isovaleric acid, alpha-keto- 
35 tsocaproic acid) or their salts with acids and bases the "selectively effective amount" added to the 
fermentation medium usually ranges between 0.2 g/l and 5 g/l, and preferably between 0.5 g/l and 4 g/l; the 
most preferred range being between 2 and 4 g/l. 

In the case where the lower alkanoic acids (eg. isobutyric acid, isovaleric acid), or their salts are 
directly added to the fermentation medium, the "selectively effective amount" usually ranges between 0.1 
40 g/l and 2.5 g/l, with the range between 0.3 g/l and 1 .5 g/l being preferred. 

Concentrations higher than those indicated above may still be effective in enhancing the relative 
percentage of one of the A/16686 factors but, in general, the overall yield is depressed because of toxic 
effects on the culture. 

A further object and preferred embodiment of the invention is represented by a method for enhancing 
45 the production of antibiotic A/16686 complex, antibiotic A/16686 factor A 2 or factor A 3 which comprises 
adding a butanoic acid derivative or precursor that can release butanoic acid under the fermentation 
conditions, to an A/16686 producing culture. 

In fact, it has been surprisingly found that the selective enhancement of the production of an A/16686 
factor according to the method of the invention is further increased if a butanoic acid derivative or precursor 
50 is added in conjunction with the appropriate precursor of an A/16686 factor. 

Preferred examples of butanoic acid derivatives or precursors are (Ci-C&)alkyl esters, mono- and poly- 
hydroxy alkyl esters. 

Particularly preferred are ethyl butyrate and tri-butyrine. 

When dealing with the addition of any substance to the fermentation medium and, in particular, when 
55 dealing with the addition of an appropriate precursor and butanoic acid or a derivative or precursor thereof, 
the term "in conjunction" encompasses the addition of the substances referred to simultaneously or 
sequentially (one after the other and vice versa) at an interval such that the combined effects of the added 
substances can still manifest themselves on the fermentation. 
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Obviously, the present definition encompasses also the case in which one or both substances added 
"in conjunction" have been previously added to the culture medium or are already present in it. 

Generally, a butanoic acid derivative or precursor is added in an amount that yields a concentration of 
the acid in the fermentation medium from 0.5 g/l to 2 g/l. 
s The yields in antibiotic complex are in general considerably increased and when the proper precursor is 

also added, the percentage of the given antibiotic factor may be increased to about 95-98%. 

Particularly preferred is the method for preparing antibiotic A/16686 factor A 2 with high yields and purity 
which comprises adding leucine, and most preferably L-leucine, in conjunction with tri-butyrine or ethyl 
butyrate to an A/16686 producing culture, during fermentation. 
w The following examples describe in further detail some specific embodiments of the method of the 
invention. 



Example 1 



15 An oatmeal agar slant of Actinoplanes sp. ATCC 33076 is inoculated into a 500 ml flask containing 100 
ml of the following vegetative medium (g/l): 



Soybean meal 


13 


Glucose 


12 


Starch 


13 


CaC0 3 


4 



After 36 h on a rotary shaker at 28-30 *C, 5 ml of the culture are used to inoculate 500 ml flasks 
25 containing 100 ml of the following fermentation medium (g/l): 



Soybean meal 


30 


Glycerol 


20 


Starch 


4 


Glucose 


4 


Maltose 


20 


Sucrose 


20 


CaC0 3 


6 



35 

After cultivating at 28-30 *C on a rotary shaker for 24 h, the appropriate precursor is added. After 90-96 
h of cultivation, the fermentation cake is removed by centrifuge and the broth is analyzed for its content in 
antibiotic A/16686 factors according to the following HPLC method: 



40 a. Separation by gradient reverse phase partition 



Instrument: 



Column: 



Mobile phase: 
Flow rate: 



Injection: 



Operative conditions: 
Retention times: 



pump Varian 5000 A; 

detector Varian at 254 nanometer injector: Rheodyne model 7125; 

integrator: Spectra Physics model 4000; 

silanized silica gel; 

Brownlee Lab. RP 18 Spheri 5 

0.05 M NahhPOWacetonitrile, 65:35, pH 6 

1.8 ml/min 

20 microliter 

isocratic conditions 

A/16686 factor Ai 6.69 min 

A/16686 factor A 2 10.16 min 

A/16686 factor A 3 16.29 min 



55 b. Percentage distribution 



The components are separated by the above procedure and their relative distribution is obtained as a 
percent of the total of the three peaks by the area percentage method. The results of representative 
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experiments are reported below: 
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50 

Claims 

1. A process for preparing antibiotic A/16686 complex enriched in its factors A 2 and/or A3 wliiuii 
comprises adding to a culture of Actinoplanes sp. ATCC 33076 or an A/16686 producing mutant thereof 
55 a selectively effective amount of the appropriate precursor, wherein the appropriate precursor for 
increasing the ratio of factor A 2 in antibiotic A/16686 complex is selected from leucine, its salts with 
acids and bases which are non-toxic to the producing microorganism, isovaleric acid, its salts with 
bases which are non-toxic to the producing microorganism, its esters with mono- and poly-hydroxy 
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lower atkanols, aipha-keto-isocaproic acid, its salts with bases which are non-toxic to the producing 
microorganism, its esters with mono- and poly-hydroxy lower alkanols, isoamyl alcohol and its esters 
with acids which are non-toxic to the producing microorganism and the appropriate precursor for 
increasing the ratio of factor A 3 in antibiotic A/16686 complex is selected from valine, its salts with 
acids and bases which are non-toxic to the producing microorganism, alpha-keto-isovaleric acid, its 
salts with bases which are non-toxic to the producing microorganism, its esters with mono- and poly- 
hydroxy lower alkanols, isobutyric acid, its salts with bases which are non-toxic to the producing 
microorganism, its esters with mono- and poly-hydroxy lower alkanols, isobutanol and its esters with 
acids which are non-toxic to the producing microorganism. 

2. A process as claimed in claim 1 wherein the appropriate precursor added is valine or its salts with 
acids and bases non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.2 g/l and 5 g/l, preferably between 0.5 g/l and 4 g/l. 

3. A process as claimed m claim 1 wherein the appropriate precursor added is isobutyric acid or its salts 
with bases non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.1 g/l and 2.5 g/l, preferably between 0.3 g/l and 1.5 g/l. 

4. A process as claimed m claim 1 wherein the appropriate precursor added is an ester of isobutyric acid 
with a mono- or poly-hydroxy lower alkanol and the respective selectively effective amount ranges 
between 0.1 g/l and 5 g/l, preferably between 0.1 g/l and 1 g/l. 

5. A process as claimed in claim 1 wherein the appropriate precursor added is isobutanol or its esters 
with acids non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.5 g/l and 5 g/l, preferably between 1 g/l and 2 g/l. 

6. A process as claimed in claim 1 wherein the appropriate precursor added is leucine or its salts with 
acids and bases non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.2 g/l and 5 g/l, preferably between 0.5 g/l and 4 g/l. 

7. A process as claimed in claim 1 wherein the appropriate precursor added is isovaleric acid or its salts 
with bases non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.1 g/l and 2.5 g/l, preferably between 0.3 g/l and 1.5 g/l. 

8. A process as claimed in claim 1 wherein the appropriate precursor added is an ester of isovaleric acid 
with a mono- or poly-hydroxy lower alkanol and the respective selectively effective amount ranges 
between 0.1 g/l and 5 g/l, preferably between 0.1 g/l and 1 g/l. 

9. A process as claimed in claim 1 wherein the appropriate precursor added is isoamyl alcohol or its 
esters with acids non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.5 g/l and 5 g/l, preferably between 1 g/l and 2 g/l. 

10. A process as claimed in claim 1 wherein the appropriate precursor added is alpha-keto-isocaproic acid, 
its salts with bases non-toxic to the microorganism, or its esters with mono- or poly-hydroxy lower 
alkanols and the respective selectively effective amount ranges between 0.2 g/l and 5 g/l, preferably 
between 0.5 g/l and 4 g/l. 

11. A process as claimed in claim 1, 2, 3, 6, 7, or 10 wherein the salts with bases non-toxic to the 
microorganism are sodium or ammonium salts. 

12. A process as claimed in claim 1, 4, 8 or 10 wherein the ester is an ester with one of the following 
alkanols: methanol, ethanol, propanol, ethylene glycol and glycerol. 

13. A process as claimed in claim 1, 2 or 6 wherein the aminoacid is in the L- form. 

14. A process as claimed in claim 1, 2 or 6 wherein the salt with an acid non-toxic to the microorganism is 
the hydrochloride or the sulfate. 
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15. A process as claimed in any one of the claims 1, 5 or 9 wherein the ester with an acid non-toxic to the 
microorganism is an ester with one of the following acids: acetic acid, propionic acid and butyric acid. 

16. A process as claimed in any one of the preceding claims wherein the strain is Actinoplanes sp. ATCC 
5 33076. 

17. A process as claimed in any one of the preceding claims wherein the fermentation is carried out at a 
temperature between 25 °C and 35° C, and preferably between 27 °C and 33 'C. 

70 18. A process as claimed in any one of the preceding claims wherein the addition of the appropriate 
precursor is carried out 24 to 48 hours after the fermentation is started. 

19. In a process of claims 1 to 18 the further improvement of adding an effective amount of a precursor or 
derivative of butanoic acid in conjunction with the proper precursor of A/16686 factor A 2 or A 3 . 

75 

20. A process for increasing the production of antibiotic A/16686 complex which comprises adding to a 
culture of an Actinoplanes sp. ATCC 33076 or a producing mutant thereof an effective amount of a 
precursor or derivative of butanoic acid. 

20 Patentanspruche 

1. Verfahren zur Herstellung eines in seinen Faktoren A2 und/oder A 3 angereicherten A/1 6686- Kom pi exes, 
umfassend die Zugabe einer selektiv wirksamen Menge einer geeigneten Vorstufe zu einer Kultur von 
Actinoplanes sp. ATCC 33076 Oder einer A/16686 produzierende Mutante davon, wobei die geeignete 

25 Vorstufe zur Erhohung des Verhaltnisses von Faktor A 2 im Antibiotikum A/16686-Komplex ausgewahlt 
ist aus Leucin, dessen Salzen mit Sauren und Basen, die fur den produzierenden Mikroorganismus 
nicht toxisch sind, Isovaleriansaure, deren Salzen mit Basen, die fur den produzierenden Mikroorganis- 
mus nicht toxisch sind, deren Estern mit Mono- und Polyhydroxyniederalkanolen, at-Keto-isocapronsau- 
re, deren Salzen mit Basen, die fur den produzierenden Organismus nicht toxisch sind, deren Estern 

30 mit Mono- und Polyhydroxyniederalkanolen, Isoamylalkohol und dessen Estern mit Sauren, die fur den 

produzierenden Mikroorganismus nicht toxisch sind, und die geeignete Vorstufe zur Erhohung des 
Verhaltnisses von Faktor A 3 im Antibiotikum A/16686-Komplex ausgewahlt ist aus Valin, dessen Salzen 
mit Sauren und Basen, die fur den produzierenden Mikroorganismus nicht toxisch sind, a-Ketoisovaleri- 
ansaure, deren Salzen mit Basen, die fur den produzierenden Mikroorganismus nicht toxisch sind, 

35 deren Estern mit Mono- und Polyhydroxyniederalkanolen, Isobuttersaure, deren Salzen mit Basen, die 
fur den produzierenden Mikroorganismus nicht toxisch sind, deren Estern mit Mono- und Polyhydrox- 
yniederalkanolen, Isobutanol und dessen Estern mit Sauren, die fur den produzierenden Mikroorganis- 
mus nicht toxisch sind. 

40 2. Verfahren nach Anspruch 1 , wobei die zugegebene geeignete Vorstufe Valin ist oder deren Salze mit 
Sauren und Basen, die fur den Mikroorganismus nicht toxisch sind, und die entsprechende selektiv 
wirksame Menge im Bereich zwischen 0,2 g/l und 5 g/l, vorzugsweise zwischen 0,5 g/l und 4 g/l liegt. 

3. Verfahren nach Anspruch 1, wobei die zugegebene geeignete Vorstufe Isobuttersaure ist oder deren 
45 Salze mit Basen, die fur den Mikroorganismus nicht toxisch sind, und die betreffende selektiv wirksame 

Menge im Bereich zwischen 0,1 g/l und 2,5 g/l, vorzugsweise zwischen 0,3 g/l und 1,5 g/l liegt. 

4. Verfahren nach Anspruch 1, wobei die zugegebene geeignete Vorstufe ein Ester der Isobuttersaure mit 
einem Mono- oder Polyhydroxyniederalkanoi ist, und die entsprechende selektiv wirksame Menge im 

50 Bereich zwischen 0,1 g/l und 5 g/l, und vorzugsweise zwischen 0,1 g/l und 1 g/l liegt. 

5. Verfahren nach Anspruch 1, wobei die zugegebene geeignete Vorstufe Isobutanol ist oder dessen Ester 
mit Sauren, die fur den Mikroorganismus nicht toxisch sind, und die betretrende seiekxiv wirksamti 
Menge im Bereich zwischen 0,5 g/l und 5 g/l, vorzugsweise zwischen 1 g/l und 2 g/l liegt. 

55 

6. Verfahren nach Anspruch 1, wobei die zugegebene geeignete Vorstufe Leucin ist oder dessen Salze 
mit Sauren und Basen, die fur den Mikroorganismus nicht toxisch sind, und die betreffende selektiv 
wirksame Menge im Bereich zwischen 0,2 g/l und 5 g/l, vorzugsweise zwischen 0,5 g/l und 4 g/l liegt. 
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7. Verfahren nach Anspruch 1, wobei die zugegebene geeignete Vorstufe Isovaleriansaure ist oder deren 
Salze mit Basen, die fur den Mikroorganismus nicht toxisch sind, und die entsprechende selektiv 
wirksame Menge im Bereich zwischen 0,1 g/l und 2,5/1, vorzugsweise zwischen 0,3 g/l und 1,5 g/l liegt. 

5 8. Verfahren nach Anspruch 1, wobei die zugegebene geeignete Vorstufe ein Ester der Isovaleriansaure 
mit einem Mono- oder Polyhydroxyniederalkanol ist und die entsprechende selektiv wirksame Menge 
im Bereich zwischen 0,1 g/l und 5 g/l, vorzugsweise zwischen 0,1 g/l und 1 g/l liegt. 

9. Verfahren nach Anspruch 1 , wobei die zugegebene geeignete Vorstufe Isoamylalkohol ist oder dessen 
70 Ester mit Sauren, die fur den Mikroorganismus nicht toxisch sind, und die entsprechende selektiv 

wirksame Menge im Bereich zwischen 0,5 g/l und 5 g/l, vorzugsweise zwischen 1 g/l und 2 g/l liegt. 

10. Verfahren nach Anspruch 1, wobei die zugegebene geeignete Vorstufe a-Keto-isocapronsaure, deren 
Salze mit Basen, die fur den Mikroorganismus nicht toxisch sind, oder deren Ester mit Mono- oder 

75 Polyhydroxyniederalkanolen ist, und die entsprechende selektiv wirksame Menge im Bereich zwischen 
0,2 g/l und 5 g/l, vorzugsweise zwischen 0,5 g/l und 4 g/l liegt. 

11. Verfahren nach Anspruch 1, 2, 3, 6, 7 oder 10, wobei die Salze mit Basen, die fur den Mikroorganismus 
nicht toxisch sind, Natrium- oder Ammoniumsalze sind. 

20 

12. Verfahren nach Anspruch 1, 4, 8 oder 10, wobei der Ester em Ester der nachstehenden Alkanole ist 
Methanol, Ethanol, Propanol, Ethylenglykol und Glycerin. 

13. Verfahren nach Anspruch 1 , 2 oder 6, wobei die Aminosaure in der L-Form vorliegt. 

25 

14. Verfahren nach Anspruch 1, 2 oder 6, wobei das Salz mit einer Saure, die fur den Mikroorganismus 
nicht toxisch ist, das Hydrochlorid oder das Sulfat ist. 

15. Verfahren nach einem der Anspruche 1, 5 oder 9, wobei der Ester mit einer Saure, die nicht-toxisch fur 
30 den Mikroorganismus ist, ein Ester mit einer der nachstehenden Sauren ist: Essigsaure, Propionsaure 

und Buttersaure. 

16. Verfahren nach einem der vorangehenden Anspruche, wobei der Stamm Actinoplanes sp. ATCC 33076 
ist. 

35 

17. Verfahren nach einem der vorangehenden Anspruche, wobei die Fermentation bei einer Temperatur 
zwischen 25 °C und 35 ° C, vorzugsweise zwischen 27 °C und 33 C C ausgefuhrt wird. 

18. Verfahren nach einem der vorangehenden Anspruche, wobei die Zugabe der geeigneten Vorstufe 24 
40 bis 48 Stunden nach Beginn der Fermentation durchgefuhrt wird. 

19. Verfahren nach den Anspruchen 1 bis 18, dadurch gekennzeichnet, da/3 die Zugabe eine wirksame 
Menge einer Vorstufe oder eines Derivats von Buttersaure in Zusammenhang mit der geeigneten 
Vorstufe von A/16686-Faktor A2 oder A 3 erfolgt. 

45 

20. Verfahren zur Steigerung der Produktion eines Antibiotikum A'16686-Komplexes, umfassend die Zuga- 
be einer wirksamen Menge einer Vorstufe oder eines Derivats von Buttersaure zu einer Kultur von 
Actinoplanes sp. ATCC 33076 oder einer produzierenden Mutante davon. 



50 Revendications 

1. Procede de preparation d'un complexe antibiotique A/16686 enrichi en ses facteurs A 2 et/ou A 3 qui 
consiste a ajouter a une culture d'Actinoplanes sp. ATCC 33076 ou a Tun de ses muianis produuieuia 
de I'antibiotique A/16686 une quantite a efficacite selective du precurseur approprie, le precurseur 
55 approprie permettant d'augmenter la proportion du facteur A2 dans le complexe antibiotique A/16686 
etant choisi parmi la leucine, ses sets avec des acides et des bases qui ne sont pas toxiques vis-a-vis 
du micro-organisme producteur, I'acide isovalerique, ses sets avec des bases qui ne sont pas toxiques 
vis-a-vis du micro-organisme producteur, ses esters avec des mono- et polyalcanols inferieurs, I'acide 
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alpha-ceto-isocaproVque, ses sels avec des bases qui ne sont pas toxiques vis-a-vis du micro- 
organisme producteur, ses esters avec des mono- et polyalcanols inferieurs, I'alcool isoamylique et ses 
esters avec des acides qui ne sont pas toxiques vis-a-vis du micro-organisme producteur, le precurseur 
permettant d'augmenter la proportion du facteur A 3 dans le compiexe antibiotique A/16686 etant choisi 

5 parmi la valine, ses sels avec des acides ou des bases qui ne sont pas toxiques vis-a-vis du micro- 

organisme producteur, I'acide alpha-ceto-isovalerique, ses sels avec des bases qui ne sont pas 
toxiques vis-a-vis du micro-organisme producteur, ses esters avec des mono- et polyalcanols infe- 
rieurs, I'acide isobutyrique, ses sels avec des bases qui ne sont pas toxiques vis-a-vis du micro- 
organisme producteur, ses esters avec des mono- et polyalcanols inferieurs, I'isobutanol et ses esters 

w avec des acides qui ne sont pas toxiques vis-a-vis du micro-organisme producteur. 

2. Procede selon la revendication 1, dans leque! le precurseur approprie ajoute est la valine ou ses sels 
avec des acides et bases non toxiques vis-a-vis du micro-organisme, sa quantite a efficacite selective 
etant comprise entre 0,2 g/litre et 5g/litre et g/litre de preference entre 0,5 g/litre et 4 g/litre. 

75 

3. Procede selon la revendication 1 , dans lequei le precurseur approprie ajoute est I'acide isobutyrique ou 
ses sels avec des bases non toxiques vis-a-vis du micro-organisme, sa quantite a efficacite selective 
etant comprise entre 0,1 g/litre et 2,5 g/litre et de preference entre 0,3 g/litre et 1 ,5 g/litre. 

20 4. Procede selon la revendication 1, dans lequei le precurseur approprie ajoute est un ester de I'acide 
isobutyrique et d'un mono- ou polyalcanol inferieur, sa quantite a efficacite selective etant comprise 
entre 0,1 g/litre et 5 g/litre et de preference entre 0,1 g/litre et 1 g/litre. 

5. Procede selon la revendication 1, dans lequei le precurseur approprie ajoute est I'isobutanol ou ses 
25 esters avec des acides non toxiques vis-a-vis du micro-organisme, sa quantite a efficacite selective 
etant comprise entre 0,5 g/litre et 5 g/litre et de preference entre 1 g/litre et 2 g/litre. 

6- Procede selon la revendication 1, dans lequei le precurseur approprie ajoute est la leucine ou ses sels 
avec des acides ou des bases non toxiques vis-a-vis du micro-organisme, sa quantite a efficacite 
30 selective etant comprise entre 0,2 g/litre et 5 g/litre et de preference entre 0,5 g/litre et 4 g/litre. 

7. Procede selon la revendication 1 , dans lequei le precurseur approprie ajoute est I'acide isovalerique ou 
ses sels avec des bases non toxiques vis-a-vis du micro-organisme, sa quantite a efficacite selective 
etant comprise entre 0,1 g/litre et 2,5 g/litre et de preference entre 0,3 g/litre et 1,5 g/litre. 

35 

8. Procede selon la revendication 1, dans lequei le precurseur approprie ajoute est un ester de I'acide 
isovalerique et d'un mono- ou d'un polyalcanol inferieur, sa quantite a efficacite selective etant 
comprise entre 0,1 g/litre et 5 g/litre et de preference entre 0,1 g/litre et 1 g/litre. 

40 9. Procede selon la revendication 1 , dans lequei le precurseur approprie ajoute est I'alcool isoamylique ou 
Tun de ses esters avec des acides non toxiques vis-a-vis du micro-organisme, sa quantite a efficacite 
selective etant comprise entre 0,5 g/litre et 5 g/litre et de preference entre 1 g/litre et 2 g/litre. 

10. Procede selon la revendication 1, dans lequei le precurseur approprie ajoute est I'acide alpha-ceto- 
45 isocaproVque, ses sels avec des bases non toxiques vis-a-vis du micro-organisme, ou ses esters avec 

des mono- ou polyalcanols inferieurs, sa quantite a efficacite selective etant comprise entre 0,2 g/litre 
et 5 g/litre et de preference entre 0,5 g/litre et 4 g/litre. 

11. Procede selon la revendication 1, 2, 3, 6, 7 ou 10, dans lequei les sels avec des bases non toxiques 
so vis-a-vis du micro-organisme sont des sels de sodium ou d'ammonium. 

12. Precede selon la revendication 1. 4, 8 ou 10, dans lequei i'ester est un ester de Tun des alcanols 
suivants : methanol, ethanol, propanol, ethyleneglycol et glycerol. 

55 13. Procede selon la revendication 1 , 2 ou 6 dans lequei I'acide amine se presente sous forme L. 

14. Procede selon la revendication 1, 2 ou 6 dans lequei le sel avec un acide non toxique vis-a-vis du 
micro-organisme est le chlorhydrate ou le sulfate. 
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15. Procede selon Tune quelconque des revendications 1, 5 et 9, dans lequel Tester avec un acide non 
toxique vis-a-vis du micro-organisme est un ester d'un des acides suivants : acide acetique, acide 
propionique et acide butyrique. 

5 16. Procede selon Tune quelconque des revendications precedentes, dans lequel la souche est Actinopla- 
nes sp. ATCC 33076. 

17. Procede selon Tune quelconque des revendications precedentes, dans lequel la fermentation est mise 
en oeuvre a une temperature de 25 ° C a 35 c C et de preference de 27 * C a 33 ' C. 

70 

18. Procede selon Tune quelconque des revendications precedentes, dans lequel I'addition du precurseur 
approprie est effectuee 24 a 48 heures apres !e debut de !a fermentation. 

19. Dans un procede selon les revendications 1 a 18, le perfectionnement supplemental consistant a 
75 ajouter une quantite efficace d'un precurseur ou d'un derive de I'acide butanoVque conjointement au 

precurseur proprement dit du facteur A2 ou A3 de I'antibiotique A/16686. 

20. Procede pour augmenter la production du complexe antibiotique A/16686, qui consiste a ajouter, a une 
culture d'un Actinoplanes sp. ATCC 33076 ou de Tun de ses mutants producteurs, une quantite 

20 efficace d'un precurseur ou d'un derive de I'acide butanoVque. 
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